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SECTION 03315 - GROUT
City of San Diego, CWP Guidelines

PART 1 -- GENERAL

1.1 WORK OF THIS SECTION

A. The WORK of this Section includes providing grout other than that required for masonry
work, complete.

B. The following types of grout are included in the WORK of this Section:

1. Non-Shrink Grout:  This type of grout shall  be used wherever grout is required, unless
another type is specifically indicated.

2. Cement Grout

3. Epoxy Grout

4. Topping Grout and Concrete Fill

1.2 RELATED SECTIONS

A. The WORK of the following Sections applies to the WORK of this Section.  Other Sections
of the Specifications not referenced below, shall also apply to the extent required for proper
performance of this WORK.

1. Section 03300  Cast-in-Place Structural Concrete
2. Section 03310  Cast-In-Place Sitework Concrete]

1.3 SPECIFICATIONS AND STANDARDS

A. Except as otherwise indicated, the current versions of the following apply to the WORK of
this Section:

CRD-C 621 Corps of Engineers Specification for Non-shrink Grout

ASTM C 109 Test Method for Compressive Strength of Hydraulic Cement
Mortars (Using 2-in or 50-mm Cube Specimens)

ASTM C 531 Test Method for Linear Shrinkage and Coefficient of Thermal
Expansion of Chemical- Resistant Mortars, Grouts, and
Monolithic Surfacings

ASTM C 579 Test Methods for Compressive Strength of Chemical-
Resistant Mortars and Monolithic Surfacings
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ASTM C 827 Test Method for Early Volume Change of Cementitious
Mixtures

ASTM D 696 Test Method for Coefficient of Linear Thermal Expansion of
Plastics

1.4 SHOP DRAWINGS AND SAMPLES

A. The following shall be submitted in compliance with Section 01300:

1. Manufacturer's literature containing instructions and recommendations on the mixing,
handling, placement, and appropriate uses for each type of non-shrink and epoxy grouts
proposed for use in the WORK.

2. Certified test results verifying the compressive strength, shrinkage, and expansion
properties for proposed non-shrink and epoxy grouts.

1.5 TESTING DURING CONSTRUCTION

A. Field Tests:

1. Compression test specimens will be taken during construction from the first placement
of each type of grout, and at intervals thereafter as selected by the CONSTRUCTION
MANAGER to insure continued compliance with these specifications.  The specimens
will be made by the CONSTRUCTION MANAGER or its representative.

2. Compression tests and fabrication of specimens for cement grout and non-shrink grout
will be performed as specified in ASTM C 109 at intervals during construction as
selected by the CONSTRUCTION MANAGER.  A set of three specimens will be made
for testing at 7 days, 28 days, and each additional time period as appropriate.

3. Compression tests and fabrication of specimens for epoxy grout will be performed as
specified in ASTM C 579, Method B, at intervals during construction as selected by the
CONSTRUCTION MANAGER.  A set of three specimens will be made for testing at
7 days, and each earlier time period as appropriate.

4. All grout, already placed, which fails to meet the requirements of these specifications,
is subject to removal and replacement at the cost of the CONTRACTOR.

5. The cost of all laboratory tests on grout will be borne by the OWNER, but the
CONTRACTOR shall assist the CONSTRUCTION MANAGER in obtaining
specimens for testing.  However, the CONTRACTOR shall be charged for the cost of
any additional tests and investigation on work performed which does not meet the
specifications.  The CONTRACTOR shall supply all materials necessary for fabricating
the test specimens.
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PART 2 -- PRODUCTS

2.1 CEMENT GROUT

A. Cement Grout:  Cement grout shall be composed of one part cement, three parts sand, and
the minimum amount of water necessary to obtain the desired consistency.  Where needed
to match the color of adjacent concrete, white portland cement shall be blended with regular
cement as needed.  The minimum compressive strength at 28 days shall be 4000 psi.

B. Cement grout materials shall be as indicated in Section [03300] [03310].

2.2 PREPACKAGED GROUTS

A. Non-Shrink Grout:

1. Non-shrink grout shall be a prepackaged, inorganic, non-gas-liberating, non-metallic,
cement-based grout requiring only the addition of water.  Manufacturer's instructions
shall be printed on each bag or other container in which the materials are packaged.
The specific formulation for each class of non-shrink grout indicated herein shall be
that recommended by the manufacturer for the particular application.

2. Class A non-shrink grouts shall have a minimum 28 day compressive strength of 5000
psi; shall have no shrinkage (0.0 percent) and a maximum 4.0 percent expansion in the
plastic state when tested in accordance with ASTM C 827; and shall have no shrinkage
(0.0 percent) and a maximum of 0.2 percent expansion in the hardened state when
tested in accordance with CRD C 621.

3. Class B non-shrink grouts shall have a minimum 28 day compressive strength of 5000
psi and shall meet the requirements of CRD C 621.

4. Application:

a. Class A non-shrink grout shall be used for the repair of all holes and defects in
concrete members which are water bearing or in contact with soil or other fill
material, grouting under all equipment base plates, and at all locations where
grout is specified in the contract documents; except, for those applications for
Class B non-shrink grout and epoxy grout indicated herein.  Class A non-shrink
grout may be used in place of Class B non-shrink grout for all applications.

b. Class B non-shrink grout shall be used for the repair of all holes and defects in
concrete members which are not water-bearing and not in contact with soil or
other fill material, grouting under all base plates for structural steel members, and
grouting railing posts in place.

B. Epoxy Grout:
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1. Epoxy grout shall be a pourable, non-shrink, 100 percent solids system.  The epoxy
grout system shall have three components: resin, hardener, and specially blended
aggregate, all premeasured and prepackaged.  The resin component shall not contain
any non-reactive diluents.  Resins containing butyl glycidyl ether (BGE) or other highly
volatile and hazardous reactive diluents are not acceptable.  Variation of component
ratios is not permitted unless specifically recommended by the manufacturer.
Manufacturer's instructions shall be printed on each container in which the materials
are packaged.

2. The chemical formulation of the epoxy grout shall be that recommended by the
manufacturer for the particular application.

3. The mixed epoxy grout system shall have a minimum working life of 45 minutes at 75
º F.

4. The epoxy grout shall develop a compressive strength of 5000 psi in 24 hours and
10,000 psi in seven days when tested in accordance with ASTM C 579, Method B.
There shall be no shrinkage (0.0 percent) and a maximum 4.0 percent expansion when
tested in accordance with ASTM C 827.

5. The epoxy grout shall exhibit a minimum effective bearing area of 95 percent.  This
shall be determined by a test consisting of filling a 2-inch diameter by 4-inch high metal
cylinder mold covered with a glass plate coated with a release agent.  A weight shall be
placed on the glass plate.  At 24 hours after casting, the weight and plate shall be
removed and the area in plan of all voids measured.  The surface of the grout shall be
probed with a sharp instrument to locate all voids.

6. The peak exotherm of a 2-inch diameter by 4-inch high cylinder shall not exceed 95
degrees F when tested with 75 degree F material at laboratory temperature.  The epoxy
grout shall exhibit a maximum thermal coefficient of 30 x 10-6 inches/inch/degree F
when tested according to ASTM C 531 or ASTM D 696.

7. Application:  Epoxy grout shall be used to embed all anchor bolts and reinforcing steel
required to be set in grout, and for all other applications required in the Contract
Documents.

2.3 TOPPING GROUT AND CONCRETE FILL

A. Grout for topping of slabs and concrete fill for built-up surfaces of tank, channel, and basin
bottoms shall be composed of cement, fine aggregate, coarse aggregate, water, and
admixtures proportioned and mixed as indicated herein.  All materials and procedures
specified for concrete in Section [03300][03310] shall apply except as indicated otherwise
herein.  

B. Topping grout and concrete fill shall contain a minimum of 564 pound of cement per cubic
yard with a maximum water cement ratio of 0.45.  Where concrete fill is thicker than 3
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inches, [sitework concrete as indicated in Section 03310] [structural concrete as indicated
in Section  03300] may be used when accepted by the CONSTRUCTION MANAGER.

C. Coarse aggregate shall be graded as follows:

U.S. STANDARD   PERCENT BY
  SIEVE SIZE WEIGHT PASSING

     1/2" 100
     3/8" 90-100
    No. 4 20-55
    No. 8 5-30
    No. 16 0-10
    No. 30 0

D. Final mix design shall be as determined by trial mix design under supervision of the
approved testing laboratory.  

E. Strength:  Minimum compressive strength of topping grout and concrete fill at the end of
28 days shall be 3000 psi.

2.4 CURING MATERIALS

A. Curing materials shall be as indicated in Section 03300 for cement grout and as
recommended by the manufacturer of prepackaged grouts.

2.5 CONSISTENCY

A. The consistency of grouts shall be that necessary to completely fill the space to be grouted
for the particular application.  Dry pack consistency is such that the grout is plastic and
moldable but will not flow.  Where "dry pack" is called for in the Contract Documents, it
shall mean a grout of that consistency; the type of grout to be used shall be as required for
the particular application.

B. The slump for topping grout and concrete fill shall be adjusted to match placement and
finishing conditions but shall not exceed 4 inches.

2.6 MEASUREMENT OF INGREDIENTS

A. Measurements for cement grout shall be made accurately by volume using containers.
Shovel measurement shall not be allowed.

B. Prepackaged grouts shall have ingredients measured by means recommended by the
manufacturer.

2.7 MANUFACTURERS
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A. Products shall be of the following manufacture (or equal):

1. Epoxy Grout: BurkEpoxy Anchoring Grout by the Burke Company

PART 3 -- EXECUTION

3.1 GENERAL

A. All surface preparation, curing, and protection of cement grout shall be as specified in
Section 03300.  The finish of the grout surface shall match that of the adjacent concrete.

B. The manufacturer of Class A non-shrink grout and epoxy grout shall provide on-site
technical assistance upon request.

C. Base concrete or masonry must have attained its design strength before grout is placed,
unless authorized by the CONSTRUCTION MANAGER.

3.2 GROUTING PROCEDURES

A. Prepackage Grouts:  All mixing, surface preparation, handling, placing, consolidation,
curing, and other means of execution for prepackaged grouts shall be done according to the
instructions and recommendations of the manufacturer.

B. Base Plate Grouting:

1. For base plates, the original concrete shall be blocked out or finished off a sufficient
distance below the plate to provide for a one-inch thickness of grout or a thickness as
indicated.  

2. After the base plate has been set in position at the proper elevation by steel wedges or
double nuts on the anchor bolts, the space between the bottom of the plate and the
original pour of concrete shall be filled with non-shrink-type grout.  The mixture shall
be of a trowelable consistency and tamped or rodded solidly into the space between the
plate and the base concrete.  A backing board or stop shall be provided at the back side
of the space to be filled with grout.  Where this method of placement is not practical or
where required by the CONSTRUCTION MANAGER, alternate grouting methods
shall be submitted for acceptance.

C. Topping Grout:

1. All mechanical, electrical, and finish work shall be completed prior to placement of
topping or concrete fill.  The base slab shall be given a roughened textured surface by
sandblasting or hydroblasting exposing the aggregates to ensure bonding to the base
slab.
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2. The minimum thickness of grout topping and concrete fill shall be one inch.  Where the
finished surface of concrete fill is to form an intersecting angle of less than 45 degrees
with the concrete surface it is to be placed against, a key shall be formed in the concrete
surface at the intersection point.  The key shall be a minimum of 3-1/2-inches wide by
1-1/2-inches deep.

3. The base slab shall be thoroughly cleaned and wetted prior to placing topping and fill.
No topping concrete shall be placed until the slab is complete free from standing pools
or ponds of water.  A thin coat of neat Type II cement grout shall be broomed into the
surface of the slab just before topping of fill placement.  The topping and fill shall be
compacted by rolling or tamping, brought to established grade, and floated.  Grouted
fill for tank and basin bottoms where scraping mechanisms are to be installed shall be
screeded by blades attached to the revolving mechanism of the equipment in accordance
with the procedures outlined by the equipment manufacturer after the grout is brought
to the established grade.

4 Topping grout placed on sloping slabs shall proceed uniformly from the bottom of the
slab to the top, for the full width of the placement.  

5. The surface shall be tested with a straight edge to detect high and low spots which shall
be immediately eliminated.  When the topping and fill has hardened sufficiently, it shall
be steel troweled to a smooth surface free from pinholes and other imperfections.  An
approved type of mechanical trowel may be used as an assist in this operation, but the
last pass over the surface shall be by hand-troweling.  During finishing, no water, dry
cement or mixture of dry cement and sand shall be applied to the surface.

3.3 CONSOLIDATION

A. Grout shall be placed in such a manner, for the consistency necessary for each application,
so as to assure that the space to be grouted is completely filled.

- END OF SECTION -


